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La logica ti può portare da A a B. 


































































































































































































































































































































































𝑎𝑝 · 𝐶𝑝 · 𝐼𝑝
𝑅𝑝
[1 + 3 ·
ℎ𝑥
ℎ𝑟










0.7 ∙ 𝐶𝑝 ∙ 𝐼𝑝 ∙ 𝑊𝑝 ≤ 𝐹𝑝 ≤ 4.0 ∙ 𝐶𝑝 ∙ 𝐼𝑝 ∙ 𝑊𝑝 
∆𝑚






















𝑆𝐷𝑆 = 2 3⁄ ·
𝑆𝑀𝑆 𝑆𝑀𝑆
0.4 · 𝑆𝐷𝑆





𝑎 ≈ 3 ∙ 𝑎𝑔
𝐹𝑝ℎ






















𝐼𝑝 = 1.0 𝐼𝑝 = 1.5
𝐹𝑝ℎ
𝐹𝑝𝑣
𝐹𝑝𝑣 = ±0.2 · 𝑆𝐷𝑆 · 𝑊𝑝 
𝐷𝑝𝑙
𝐷𝑝𝑙 = 𝐷𝑝 · 𝐼𝑒 
𝐷𝑝
𝐼𝑒







𝐶𝑑 · 𝛿𝑒𝑗  
𝐼𝑒
 




𝐷𝑝 = (ℎ𝑥 − ℎ𝑦) ·
∆ 𝑎𝐴
ℎ𝑠𝑥




















𝑆𝑎 = 𝛼 · 𝑆 · [
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𝑇𝑎 𝑇1⁄ ≈ 0
𝑧 𝐻 ≈ 1⁄
𝑇𝑎 𝑇1⁄ > 0







































































































Sample type * Type 2 
Thickness t 0 (mm) 0.60 or 0.80
Width of parallel length b 0  (mm) 20
Gauge length L 0  (mm) 80
Parallel length L c  (mm) 120
Total length L t  (mm) 440
Radius r (mm) 20
Displacement rate (mm/s) 0.05
Sampling frequency (Hz) 5
NOTES
* Reference code: EN ISO 6892-1 “Metallic materials - Tensile testing - Part 1: Method of test at room temperature”
f y,exp  =  yield strength defined as the lowest value of 
stress during plastic yielding
f u,exp  = ultimate tensile strength
 ε p  = peak strain corresponding to the ultimate 
tensile strength
E =  elastic modulus obtained as the ratio between 
the recorded stress σ and strain ε on the linear 
branch of the response curve. 
An extensometer with a base of reference of 50 mm 
placed at the specimen centreline has been used for 




TENSILE TESTS ON STEEL MATERIAL


























Stress vs strain curve
arctg (E)
No. batch 13RB098554 Initial gauge length L o  (mm) 80
Initial width b (mm) 20.04















Ultimate tensile strength f u,exp  (MPa)




Yield strength R e  (Mpa)
Ultimate tensile strength R m  (MPa)
Yield strength f y,exp  (Mpa)
Percentage total extension (%)
Stress vs strain curve
Initial base metal cross 
section area (mm2)
10.15
Peak strain ε p  (mm/mm)  
TENSILE TESTS ON STEEL MATERIAL

























t f y,exp f u,exp ε p E
[mm] [MPa] [MPa] [mm/mm] [MPa]
COIL 1_01 0.55 347.45 440.08 0.20 203328
COIL 1_02 0.54 348.65 444.58 0.16 189025
COIL 1_03 0.54 350.27 445.33 0.16 192557
COIL 2_01 0.56 346.95 435.60 0.23 197921
COIL 2_02 0.54 361.37 455.31 0.18 203596
COIL 2_03 0.54 356.85 448.98 0.16 191293
COIL 3_01 0.54 341.79 415.12 0.21 197528
COIL 3_02 0.59 317.05 386.11 0.23 201907
COIL 3_03 0.58 318.58 387.79 0.16 182302
343.22 428.77 0.19 195495
15.49 26.21 0.03 7249
0.05 0.06 0.16 0.04
316.42 383.42 0.14
COIL 4_01 0.77 366.05 413.08 0.18 198529
COIL 4_02 0.77 369.79 414.37 0.22 172862
COIL 4_03 0.77 367.39 411.01 0.21 190523
367.74 412.82 0.20 187305
1.90 1.69 0.02 13133
0.01 0.00 0.09 0.07
364.15 409.62 0.17
NOTES










The characteristic values are defined on 3 and 9 tests with coefficient k=1.89 and k= 1.73 according to UNI EN 1993-1-3: 2006, respectively




























Coil 1_01 Coil 1_02 Coil 1_03
Coil 2_01 Coil 2_02 Coil 2_03
Coil 3_01 Coil 3_02 Coil 3_03























































































































































Slot shape Cross slot PH2
Diameter D (mm) 3.90
Length L (mm) 45.00
Unthread length S (mm) 10.00
Thread length LT (mm) 31.00
Head width A (mm) 7.00
Head height H (mm) 4.00
Pitch P (mm) 1.60
Test typology Shear
Displacement rate (mm/s) 0.01
Sampling frequency (Hz) 2
d = displacement recorded by the universal testing 
machine (MTS)
F= F tot /2  load recorded for a single tested screw 
resistant section (F tot  is the total recorded load, 2 is 
the total number of the tested screw sections)
F p = maximum load for a single tested screw resistant 






SHEAR TESTS ON SELF-PIERCING AND SELF-DRILLING SCREWS




Flat head with milling ribs 




Fastening of gypsum fibre 
boards to steel profiles (up 




















Load vs MTS displacement curve
SHEAR TESTS ON SELF-PIERCING AND SELF-DRILLING SCREWS

































The characteristic value is defined on 6 tests with coefficient k= 2.18 according to UNI EN 1993-1-3: 2006


























































































Load vs LVDTs average displacement curve
LVDTs average
arctg (k)





















































































































































































































































Displacement rate (mm/s) 0.10
Sampling frequency (Hz) 5
NOTES
BENDING TESTS ON SHEATHING PANELS










LVDTs: Linear variable displacement transducers are used for 
measuring the displacements at the panel centerline
Reference code: UNI EN 520:2009 “Gypsum plasterboard–Definitions, requirements and test method ”
LVDT 1 - LVDT 2 have maximum displacements of 10 mm 
k = elastic stiffness obtained as the ratio between the recorded load 
F and the average displacement d on the linear branch of the 
response curve
E = elastic modulus defined on the linear branch of the response 
curve
MTS refers to the displacements recorded by the universal testing 
machine
The parameters are defined on the load (F ) vs. LVDTs average displacement (d ) curve, except in the case of the tests in the transverse direction in which the 
displacement at maximum load is obtained by the universal testing machine (MTS) curve
F = load recorded by the universal testing machine (MTS)
d = average displacement recorded by the LVDTs
F p = maximum load
σ f  = flexural strength 
d p = displacement at the maximum load


























The panel samples have been cut in the longitudinal direction of the original board
Flexural strength (MPa)
Elastic modulus (MPa)
Load vs MTS and LVDTs displacement curves Load vs MTS and LVDTs average displacement curves
BEFORE TEST AFTER TEST
Maximum load (N)
Displacement at maximum load (mm)
Longitudinal
BENDING TESTS ON SHEATHING PANELS







































F p d p σ f E F p d p σ f E
[N] [mm] [MPa] [MPa] [N] [mm] [MPa] [MPa]
556.40 10.56 6.23 2061.19 167.60 13.14 1.88 2016.64
518.00 9.17 5.80 2679.09 197.60 20.17 2.21 2148.76
538.40 9.81 6.03 2811.41 193.60 15.22 2.17 2103.37
537.60 9.85 6.02 2517.23 186.27 16.18 2.09 2089.59
19.21 0.70 0.22 400.45 16.29 3.61 0.18 67.13
0.04 0.07 0.04 0.16 0.09 0.22 0.09 0.03
501.29 5.61 155.48 1.74
NOTES
The characteristic values are defined on 3 tests with coefficient k= 1.89 according to UNI EN 1990:2006









TEST RESULTS: transverse direction
LABELLABEL
TEST RESULTS: longitudinal direction








The parameters are defined on the load (F ) vs. LVDTs average displacement (d ) curve, except in the case of the tests in the transverse direction in which the 








































































































































- 𝑘𝑒 𝐹𝑒 𝑑𝑒⁄
- 𝑑𝑢
0.80𝐹𝑝
























Number of tested screws 2
Edge distance (mm) 15
Test direction TENSION
Displacement rate (mm/s) 0.15
Sampling frequency (Hz) 5
NOTES
E = dissipated energy, defined as the area under the response curve 
for displacements not more than the conventional ultimate 
displacement
MTS refers to the displacements recorded by the universal testing 
machine 
F=F tot /2 load recorded for single tested connection (Ftot is the total 
recorded load, 2 is the total number of the tested connections)
d= average displacement obtained considering only the LVDTs 
representative of connections reaching the rupture
F p = maximum load for single tested connection
d p = displacement at the maximum load
F e = 0,4 F p  conventional elastic limit load corresponding to a load 
equal to 40% of the maximum load on the linear branch of the 
response curve
d e = displacement at the conventional elastic limit load
k e = F e /d e conventional elastic stiffness
d u = conventional ultimate displacement corresponding to a load 
equal to 80% of the maximum load on the post-peak branch of the 
response curve
μ= d u /d e maximum ductility
LVDTs: Linear variable displacement transducers are used for 
measuring the displacements between panels and profiles 
(LVDT 3 - LVDT 4) and (LVDT 1 - LVDT 2) have maximum 




SHEAR TESTS ON SCREWED PANEL-TO-STEEL CONNECTIONS











































SHEAR TESTS ON SCREWED PANEL-TO-FRAME  CONNECTIONS
TEST RESULTS / LABEL: GFB-S-39-6_01
13/11/2014
UNITARY VALUES
Conventional elastic limit load (kN)
Displacement at conventional elastic limit load (mm)
Conventional elastic stiffness (kN/mm)
Maximum load (kN)
Displacement at maximum load (mm)
Conventional ultimate displacement (mm)
BEFORE TEST AFTER TEST
Ductility 
Dissipated energy (kN mm)
Breaking of the sheathing edge







































F e d e F p d u μ
[kN] [mm] [kN] [mm]
GFB-S-39-6_01 0.29 0.18 0.73 1.27 10.24
GFB-S-39-6_02 0.28 0.14 0.69 1.77 12.99
GFB-S-39-6_03 0.30 0.17 0.74 1.39 8.16
GFB-S-39-6_04 0.28 0.22 0.71 1.83 8.49
GFB-S-39-6_05 0.28 0.10 0.71 1.49 14.43
GFB-S-39-6_06 0.27 0.13 0.68 1.04 7.89
Average values 0.28 0.16 0.71 1.46 10.37
Standard deviation 0.01 0.04 0.02 0.30 2.75
C.o.V. 0.03 0.26 0.03 0.21 0.27
Characteristic values 0.26 0.66
NOTES
BE: Breaking of the sheathing Edge
The curves in terms of load (F ) and LVDTs average displacement (d ), which is obtained considering the connections reaching the rupture, are provided




2.75 0.80 0.86 BE
2.07 0.79 0.52 BE
1.74 1.03 0.79 BE
1.32 1.32 1.01 BE
1.60 1.27 1.10 BE












Displacement rate (mm/s) 0.15
Sampling frequency (Hz) 5
Test number 6
SHEAR TESTS ON SCREWED PANEL-TO-FRAME CONNECTIONS








Screw type (mm) 3.9x30
Number of tested screws 2









































































𝐹1𝑠𝑡 𝑑2𝑛𝑑 𝐹2𝑛𝑑 𝑑𝑢80
𝑑𝑢40
𝜇80





𝐹 = 𝐹𝑡𝑜𝑡 − 𝐹𝑤𝑒𝑖𝑔𝑡ℎ 
𝐹𝑡𝑜𝑡 𝐹𝑤𝑒𝑖𝑔𝑡ℎ
𝑑
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𝑖 = 3 𝑇𝐷
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ρ𝑒−𝜉𝜔𝑛 𝑡  
TD=2π/ωD


















Number 4 (2 for each side)











Fixed joint Sliding joint
Fixed joints gap a  set equal to 0 mm 
gap a  set equal to 20 mm 
gap a  set equal to 30 mm 
Plastic dowel Steel dowel
Displacement rate (mm/s) 0.10









TEST DATA AND INSTRUMENTATION
Linear wire potenziometers used in quasi-static monotonic 
tests for measuring displacements at the wall support 1 and 
2, respectively 
Linear wire potenziometers used in quasi-static monotonic 
tests for measuring displacements at the wall mid-span
Plastic dowel 
Steel dowel
6×25 mm spaced at 900 mm 
on center








6×35 mm spaced at 600 or 900 
mm on center
8×80 mm spaced at 900 mm 
on center
OUT-OF-PLANE TESTS ON DRYWALL PARTITION WALLS
2700 mm high "TALL PARTITION WALLS"
SPECIMEN DATA
TN 3.5×25 mm self-piercing 
screws spaced at 800 mm
75x40x0.6
75x50x7.5x0.6
Typical tested partition wall
Dimensions (mm) (web depth 
× flange size × lip size × thick.)STUDS
TN 3.5×35 mm self-piercing 







CONNECTIONS Panel-to-frame connections 
for the first panel layer 
Dimensions (mm) (web depth 
× flange size × thick.)
Steel-to-steel connections 4.2×12.7 mm (diameter x 
lenght) self-piercing screws
Panel-to-frame connections 
for the second panel layer 
C: Panel flexural breaking
F: Failure of the panel-to-
steel connection
2/4
h = Height of drywall partition
Weight= Weight of the drywall partition
F tot : load applied by the actuator
d g = gross displacement obtained as the average of displacements recorded by the 4 potentiometers placed at the wall mid-span
OUT-OF-PLANE TESTS ON DRYWALL PARTITION WALLS
RESULTS OF QUASI-STATIC MONOTONIC TEST / 2700 mm high "TALL PARTITION WALLS"
F tot: load applied by the actuator
FAILURE MODES 
A: Stud local buckling
F tot : load applied by the actuator
d g = gross displacement obtained as the average of displacements recorded by the 4 potentiometers placed at the wall mid-span
d n = net displacement obtained as the difference between gross displacement d g  and support average displacement d s
B:  Panel cracking
d= Displacement recorded  by linear wire potenziometers
Weight= Weight of drywall partition
Note: One curve for each wire potenziometer is provided. The 
curves are coupled as shown below: 
P_01 with P_05  P_04 with P_08  
P_02 with P_06  P_03 with P_07  
d s = support average displacement obtained as the average of displacements recorded by  4 potentiometers placed at the wall 
supports







































































LOAD VS GROSS DISPLACEMENT CURVE
d g = gross displacement obtained as the average of displacements recorded by the 4 potentiometers placed at the wall mid-span
3/4
d 2nd : displacement corresponding to F 2nd
k e : elastic stiffness obtained as the ratio between the recorded load F  and displacement d  on the linear branch of the response curve
F 1st : first-peak load
F 2nd : second-peak load
d e : elastic limit displacement
d 1st : displacement corresponding to F 1st
LOAD VS NET DISPLACEMENT CURVE
OUT-OF-PLANE TESTS ON DRYWALL PARTITION WALLS
RESULTS OF QUASI-STATIC MONOTONIC TEST / 2700 mm high "TALL PARTITION WALLS"
FINAL CONFIGURATION (AFTER THE TEST)
d s = support average displacement obtained as the average of displacements recorded by  4 potentiometers placed at the wall supports
d n = net displacement obtained as the difference between gross displacement d g and support average displacement d s
F=F tot -F weigth , in which F tot  is the load applied by the actuator and F weigth  is the load due to the self-weight of partitions set equal to 2.0 kN for 
conventional partitions
EI : the wall bending stiffness, defined on the linear branches of the obtained load vs. displacement curves
μ : maximum ductility equal to d u ⁄d e
d u : conventional ultimate displacement, which is defined as the displacement corresponding to a reduction of a load bearing capacity equal to 20% 
on post-peak branch of the response curve
E : dissipated energy defined as the area under the response curve for displacements not more than d u
L : the wall height, set equal to 2700 mm
n : the wall eigenmodes number, set equal to 1;
μ : the wall linear density, defined as the ratio between the wall mass and the wall height;































































ξ :  Damping ratio (%)
DYNAMIC PROPERTIES
OUT-OF-PLANE TESTS ON DRYWALL PARTITION WALLS
RESULTS OF DYNAMIC IDENTIFICATION TEST / 2700 mm high "TALL PARTITION WALLS"
TEST DATA AND INSTRUMENTATION
L_01 L_02 L_03 L_04 Vertical 
LVDTs used in dynamic 
identification tests for 
measuring the wall free 
vibrations
w d : Damped natural frequency (rad/s)
w n : Undamped natural frequency (rad/s)
T d : Damped vibration period (s)
T n :  Undamped vibration period (s)
f d : Damped frequency (Hz)
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TD=2π/ωD
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